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  Virtual realities (VRs), also known as virtual environments, 
have been used to simulate physical presence in real 
environments (i.e., simulations for pilot training) as well as 
imaginary places (i.e., videogames). 
  Mostly constructed as visual experiences, innovations in 
VR technologies now include additional sensory 
information, such as sound and touch, and have allowed for 
collaborations across diverse fields, including skills training, 
ergonomics, therapeutic programs, perception, and 
cognition psychology. 
  Virtual realities in a therapeutic role have been applied to 
numerous forms of exposure therapy to address phobias, 
such as claustrophobia, agoraphobia, and acrophobia (fear 
of heights), as well as post-traumatic stress disorder 
(PTSD) and anxiety disorders. 
  Research has been comprehensive in addressing the 
participant’s perceptual reaction to the VR environment and 
has addressed the effect of the quality of graphics of the VR 
environment on judging spatial egocentric distances (i.e., 
distances between the participant’s virtual self and objects 
in the VR environment) and exocentric distances (i.e., 
distances between various objects in the VR environment). 
  For example, participants in head-mounted-display-
(HMD-)based immersive VR environments consistently 
underestimated egocentric distances walked to previously 
viewed targets in both low- and high-quality VR 
environments compared to estimates done in real-world 
environments. Interesting, participants were more accurate 
in verbally reporting the distances in high-quality VR 
environments (Kunz et al., 2009). 
•  The use of virtual environments allow researchers to 
manipulate the properties of an environment and/or the 
characteristics of a participant without applying this changes 
directly to the real environment or participant. This ability 
demonstrates the versatility of virtual environments in 
scientific and psychological research, particularly perception 
and human factors. The quality of the graphics of the virtual 
environment and the motion of the participant in the virtual 
environment relative to the motion of the participant in the 
real environment are two of the many manipulations that 
can be done. 
•  Interest in the application of 3-dimensional virtual 
environments has grown over the years. Understanding the 
parallels between physical environments and virtual 
environments in terms of human sensation and perception 
will lead to technological advancements and will allow for 
more efficient and realistic interactions between humans 
and virtual environments. 
•  The implications of this research extend to a wide variety 
of fields. Humans factors, cognitive psychology, and 
perception benefit greatly from research in virtual reality; 
however, continued research on the many facets of virtual 
realities further affect areas, such as the entertainment 
industry, therapeutic interventions, and military units. 
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•  H0 : High resolution allows for more accurate distance 
judgment as compared to low resolution 
•  H1 : There is no difference in distance judgment in high 
and low resolution environment. 
•  H0 : Modified speed of motion relative to speed of motion 
virtual environment inhibits spatial updating. 
•  H1 : Subject can quickly adapt to modified speed of 
motion and can accurately spatial update. 
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Low-resolution (virtual environment with low quality 
graphics; Figure 4, left) vs. High-resolution (virtual 
environment with high quality graphics; Figure 4, right) 
and effects on distance judgment 
Modified speed of motion relative to virtual 
environment and its effects on spatial updating 
The dissociation between magnitude estimates of target 
distance and action-based indicators of perceived distance 
(i.e., walking to previously-viewed objects) observed by 
Kunz and colleagues (2009) will be further explored in the 
present research by using other kinds of distance estimates 
and judgments of egocentric distances, as well as 
exocentric distances.  
The virtual environment (Figure 1) was constructed in 
Google Sketchup based on the dimensions, textures, and 
layout of a real environment (Figure 2). The virtual 
environment is presented to participants through an HMD 
system (Figure 3). The virtual reality system, which utilizes 
four motion-tracking cameras located in the corners of the 
environment, is calibrated to each participant’s height and 
starting location prior to starting the experiment. Motion-
sensitive devices on the HMD detect changes in body and 
head position, updating the virtual environment accordingly. 
Figure 4. Screen shots of low- and high-resolution virtual environments; Borrowed from Kunz et al., 2009  
Figure 1, top right. Screen shot of irtual 
environment; Figure 2, bottom right. Real 
envrionment used as model for virtual 
environment; Figure 3, top left. Participant with 
head-mounted display. 
